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This invention relates to an improved composition of
matter and more particularly to improved animal! feed
compositions.

-In prudent poultry management it has become more
generally the practice to feed poultry on raticns made
with solvent extracted soy bean oil meal much of which
is of necessity stored for proionged periods and to in-
corporate in the poultry feeds various medicinal com-
pounds and antibiotics for the purpose of stimulating
growth or decreasing the incidence of certain common
poultry diseases such as coccidiosis and blackhead. It
has now been observed, however, that certain of the
poultry which have been raised under actual commercial
conditions on the present day feed mixtures, including
those containing feed additives, such as the sulfa drugs,
certain antibiotics, and the arsonic acids, which are in-
tended to increase the rate of growth or decrease the in-
cidence of diseases such as coccidiosis, blackhead, and
the like, exhibit a subnormal prothrombin blood level
which has a very detrimental effect on the health of the
poultry and which greatly reduces their thriftiness and
which cannot be completely corrected by feeding poultry
the N. R. C. recommended amounts of menadione.

It is therefore an object of the present invention io
provide an improved animal feed composition containing
as an essential ingredient thereof a stable compcund
capable of counteracting the tendency of pouliry raised
on present day feed rations to have submormal pro-
thrombin blood levels.

It is a further object of the invention to provide an
animal feed containing an additive which is capable of
raising the prothrombin blocd level when dispersed
throughout the feed composition and which retains sub-
stantially its original prothrombin activity on exposure
to air and sunlight.

Other objects of the invention will be apparent from
the detailed description and claims to follow.

It has been discovered that the unthriftiness of peuliry
resulting from subnormal prothrembin blood levels can
be overcome by providing the usual commercial poultry
feed compositions with a small amount of a solid, stabi-
lized, water soluble addition preduct of 2-methyl-1,4-
naphthoquinone with a water soluble bisulfite salt which
is formed in the presence of an excess of the bisulfite
salt. Poultry feed compositions have dispersed through-
out one ton of poultry feed approximately one gram
(.06011% by weight) of the 2-methyl-1,4-naphtho-
quinone bisulfite addition product formed in the presence
of a molal excess of bisulfite salt is capable of prevent-
ing the observed subnormal prothrombin blood levels in
poultry which is associated with the use in animal feeds
of solvent extracted soy bean oil meal and feed additive
compositions, such as sulfa drugs as coccidiostats and
certain antibictics and arsonic acids as growth promoters.
Feed additive compositions of the foregoing type appear
to disturb the normal flora in the digestive tract of the
poultry and accentuate subnormal prothrembin blood
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levels in the birds which may be the result of abnormal
or deficient dietary conditions associated with present
day rations. Amounts of the stable 2-methyl-1,4-naphtho-
quinone bisulfite addition product in excess of the fore-
going specified amount and including amounts of about
.001% by weight can be used without serious or detri-
mental effects on poultry, but the use of amounts in
excess of about .001% by weight of the stable addition
product are uneconomical and do not contribute a pro-
portionate increase in the degree of protection afforded.
The absolute minimal concentrations of the stable bi-
sulfite compounds which can be used for poultry have
not been accurately established but appear to be not sub-
stantially lower than .00001% by weight of the stable
2-methyl-1,4-naphthoquinone in the feed composition.

As an illustration of a typical poultry feed composi-
tion of the present imvention, but without in any way
limiting the invention to the particular ingredients or
proportions specified, the following specific example is
set forth:

Yellow corn meal. . pounds... 1200.0
Soybean oil meal (44% solvent extracted) do____ 700.0
Steamed bone meal. ______ . ____ do___. 500
Limestone flour. o ____ do..-_. 300
Todized salt . ______ . ___ do-.._  20.0
Manganese sulfate___ . _______________ do__.. 0.06
Cod liver oil concentrate___________.___ do__- 0.4
Sulfaquinoxaline — . _____________.__ do____ .30
Riboflavin _________________________ mg_. 3000

2-methyl-1,4 - naphthequinone bisulfite addition
product_____________ . ______ gram.._ 1

The foregoing ingredients are thoroughly mixed in the
conventional manner and placed in the usual containers
without employing special equipment or means for pro-
tecting the feed additive.

The foregoing feed composition containing a stable
bisulfite addition product retains its ability to prevent
subnormal prothrombin bleood levels for several months
and can be fed to the poultry in the usual manner with-
cut observing special handling techniques.

The stable 2-methyl-1,4-naphthoquinone bisulfite ad-
dition preduct used in the above feed composition is con-
veniently prepared by grinding two mols of sodium bi-
stvlfite into a fine powder capable of passing through a
standard 30 mesh screen and one mol of 2-methyl-1,4-
naphthoquinone is added to the powdered sodium bi-
sulfite and the mixture ground until thoroughly mixed.
About 16 mols of distilled water are added to the mix-
ture and mixing is continued until a thick paste is formed.
This normally requires about one-half hour of mixing.
The paste is then placed on enamel trays in a thin layer
and dried at a moderate temperature. Highly satisfac-
tory results are obtained by drying at a temperature be-
tween about 45 and 50° C. either under vacuum or in
a current of air. Drying temperatures substantially in
excess of 60° C. should be avoided. While not essential,
if it is desired to remove discoloring side reaction prod-
ucts, the powdered reaction product can be suspendad
in about 13 mols of alcohol and the suspension agitated
for about 4 heurs during which time the side reaction
products dissolve in the alcchol. The ethyl alcohol used
need not be absolute alcohol and may contain about 5%
water. At the end of the agitation period the mixture is
filtered and rinsed with ethyl alcohol and dried at a tem-
perature of preferably about 45-50° C.

In place of an alkali metal ion in the bisulfite salt
other ions which form innocucus water soluble bisulfite
salts can be substituted therefor including alkaline earth
metals sach as calcium; nitrogen groups such as am-



